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of vcarrytng said waf»n;ufid»r.vacuum In a vacuiim^lght cariiar eomprljlng 9. 
'■ body imliiding 'fkbwalls an cove ri clbscabib to main a yamiJir»^lght ioal '. ; 

; with Slid lM><iy; »ici'sid«Wab Qach having pfunil f<^9^.^ .^h*^*^ P 5'*^l^"!n9 f H^M- '. - : 
to; hpid;waf»r5 of a prodetofrhiriod sizo, said lodges onisaid sidovra at ; • ; ' 

loast oho surfBco thoraof .s1o(mkS to bo at loast! 5 '^^^^f^o,;. but of 'paralli»i:viflth; 
'tho'plaiiQ of saki slots;':-: '["x^ 



■ : • Accordlnig' to the: p rase-rit -invonlion f horo U;proyidM: a niQth6d:of : ; : v : ; : ; ! ; : - : ■ : ; : ; : 
transpprting integnited ciRuH Wafpfs duilrig tabiiutiprC:^ ; ■ ; 

:of : carrj^nlg iaki wi/afers;iir^ a yacuim^ight evrlorra 

body Including slidewalisahd:aiso a cover cioseabie to maice a yacuunKtlght seal; '■ 
with said liody; said sidewais each haying plural ledges ttwreo ri defining ;slots; ! ; '. 
to hold Waren:0f :ii piildQterinlned sM^:sald ii<is/is6n saidsii^ at ! ■ : 

least one:sufface;therMf :sto^ be :ait :ieast:5 d^iQSSMi out of piaraltoi:wtth: •;•;•:■; 
tlw:piahe of said slotjc said earner hirther comprising an :oUitic: ekiniiarit:on ; ! X ! ; 
an lrini>r:suifacQ thereof/saki iBlastiie element holding waiers.trf.s^^^^ :::::•::::;■ 
jpred«tormined;siM seciira againirt f ree 



: Brief. Summaiy Text rOJDC 44 5J: :■:;:;: y 

' : According to ttip pmserrt :lriypntipn t he re Is :prpyided; a; method of ' X ' > X : : ; ; ; : ; 
fabricadng ihtejgraCed cireulib; cbihiprisihg the-steps oif; trahsiMwrtihg :::■:■!■::■:■::■: 
integrated circuit W3ifen:du fabrkatloirv comprising :the steps of: cariyjhg : : :• : 
said wafers lihder vacuum in a vacuum^ight carrier comprising a body including : : 
sidewalk and aiso a cover cioseabie to make a vacuum-tight seal with said ::::::-: 
body, said sidewalb:eKh;haw^^ plural ledges thei«p :■!';■: 
wafe rs of a prvkktenniri^ slse, said ipdges oii said sldewalb having ait loast ; ■ ; ■ ; X v 
brwi surfiKb thereof slpjppd to bp at toast :5 s^^^'i pVrt of pariiler wtth:thp ; ■ ; X ; X ; X 
plane of said sibts; said carHeir f^libr Mm^^ on m \\y '.y '.\ 

inner surface tlterepf; said :e.lakk:piement holding wafers of said : X '!;:;!;!;!;!;!;!;!;!;: ; 
predetehnlrMkl;siM'sKura\aga froa 'm6yf^mohtJ.'\-rr\-\'\-\-\-\-'r 

: betaiieci: Ws^criptldri^ 

Tii<& traiufpra^ preferably hu two :dssi'ei6J( pf f rppctoi ; btie dlrKtlpn:pf: ' ; X ; 
mot ibri permits the transfer arm 28:to:reiKh into carrier .10 brthrbugh:pbrt 30::::- 
Into: ttie adjacent pipcessing chamber. Thp: other dftcj^tVA of freedom corresponds : 
: tb: vertical motion of: Uwitranifer arm 28; :whlch! permits selectlonof which :;::;::;:;: 
: wstfe rifiside:thP:carrier; 10 ^ to bo ramPvedL «r whteii slot a wafer b to-be ; 

: pi^*<*'ln*0'\ •:■:•:•!■:■: \ ^ 

: bb talicij: Dbs^riptlb^ 

: • : in the: presently prefe rrcd embc^dimcrit^' a linlcage is used inside the ::::::::::-: 
rbtatabto trahsfeir arm:support 44«: to perm it the transfer arm 28: to move very : : : 
-compactly. The :transfer arm:su|>port 44 is preferaliiy connected to a rotating :■:■:•: 
'■ raid wtiich Is driven 1^ .ttirarm dHye liwtbr ;3,4> but the a.nn:sup.port'44 .isX ; X ; • ; X ; X 
: piieferBbiy;inpuiit^ a tubular support: 46 w^ich dbes hot rMiitp.' Ah Interriai: ; ! : 
:ch.ain arid spvpckptiiri^ is :prefe:rably used m tlui tl^^ bptwbeh arm ; : X ; X ; 
suppbrt:44 and transfer arm 28: mbyes with twice :the angy^r yejoc of the : X ; X ; 
Joint between arm support 44:and tubUiar support :4& :jOf :coursP>:iTiany other 
'. mechanical linkages could alterhsrtiyety uMd to accomplish this.) This means X 
:thatr wtien:the arm support :4.4:is In Its home jpbsitlPn; ai supported wafer 48 : : : : : : 
:vvlll be approxintately abbye tiie tubiiiarsupport A6r but yyhen the arm support 44 : 
Is rotated 90 ^^f^vk-ijs with respect to the: tubular support :46^ the tramiy rarni : 
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; ; To; fuf^her iricireaio tlio thermal capiicity of the o nd-«lVoctbr ; 100^ brie caii - ; ; ' ; > 
ihcroasd the nvomgo coverage je>9v bydowhsikihg oreliniihatfng the; slots: 113; 
tor the war»r4lft pins) M^for thilckm of tiw *nd;«f tector I Op; either of ; ;;:';; 
inrtiich Wbuid iiicreiase the e hd;«fr(ktor;i masis. T1ie;nitjkrsited p^(Mto;p6rtl(>n ; ; 
I i 5;has;a thickness o^^ 1 15 inclws. ;in;other arran9*nMnts; a paddle for ■ 

tniiisporting 30fhmm ;«inrfers ah hiiye a thkicriess of girchater thi^n about .O.i30 '. ; ; 
inches/ 6iw;caii;ajso change ; ■ ; 

capxity is directly related io the:densfty (rass|and the specff^^ ; ; ; 

ehcfof fector 1 00 niatcrial. HoWever, there are praicticaJ liniits bh increasing ; ; ; 
tlMM dlrni»iulo^^ For example, the xgiKciny between slots In a;rtarMfard ; ; 
stgtriage i^^s;^^^ ;wjaA^rsiipport^ 1 f 5^; ; ; : ; ; 

wlikh ItiMrts wafers In the; <«i^i9ttij^* For 84hch ;{20b mm) Wafers, thls;spaclh9- ; • ; 
Is typically about pi25 ;iiKh«s.; !Mdltlpiiall^,;a;m^ maissllw QnA4fPi€^'r can 
absorb more heat from soqMnttely'pro biit. ; ■ ; ; ; 

disslpartion'of ;this beart^ 
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^Biicf Summary Toxt -:Bjn(<5j:':';-;':':':";*:':":-x 

! ; ! 5fiimicond ucto r prycoiiing hu'bco n aiiio rnatcd |n roceiit yoarisj to provide Iwth^ ■ ; ■ 
cfficierky ihipnxicuingitcps and to avoid contaminatiohof the Mmkb lid ucto r 
subitrato which mlslit otHomlsv occur. As a pad of this automation,: ; ; 
jioniicondiicl^r xiibrti^ t/plcal ly thin wafors; are h^quehtiy stored In \ ; 
<uusettei.tp;avra further processlnjii ; in;the;imst conimoniy usMt j^s^iE^^^^ 
desigi^^ the!mihR;are with ininiina;X X 

!^p;^!n£t between each wa^ plaioe; the; wafers .within the;usMtte :arid remove • ; 
them'witlwut itamage ^wafe'ri requires the use pt\y ' '.y 

jcpecialiy designed rabet-d'pted wafer hahdlihjgVquipme'nt \\\ \-'.-'.-'.-\-'.-'.-'.-\-\ ]-\-y.\- 



;Bi^f Summary text -BST^jej:; 

; U^. Pati : No. ilMiiM^ to Schiyaitz et ai:. Issued Nov. 4, 1 986 descrilies v 
ayacuum pkk suitafoie for. removing semkonductor wafers from and replacing | ; ; 
Wztfe'rs in a'cuseUe ;Im Ipw yacuuni pick incliidesa' tliin^profile hoiislrig ; ; ; > 
tiavih g a Wife r s u ppbrt surface with a cavity tliereitt a nesille nit, fkxi b X : ; ! > 
memt>er co verlng a portlpri oif the cavity to fo rm an enclpsupe, arid a rigid chuck ; > 
mounted on the flexible memiiier to peimitniiovemeht ofthe : 
iiousln^ Vacuum U applied Co' tWenclpsiira so the wafer and ]tho chiick ai«| ; j x > ; ; 
: retract«d agalnrt t^^ 

Detailed' Description Text rDETX (3 |:;X;X;X;X;X;:;X;:;X X;X;X;:;:;X;X 
: '■ Generaliy,;the substrate handling apparatus obtaim tiM sufaistnte f rom ; : X 
ibcatio n and transfers It to arwt her within the processing system^ FIG^ : I OA X X : 
iiiustrates a three dlmenilonai vie w of a known batch heating cassette 10 used : : 
for large siilkstrates 32 of the kind liseid In the fatiHcatfon of H XXX 
displays. : FIG. 1 0B shows a crbss^ctionai vleW of the cassette : 10 illustrated X : X 
in FIG . I OA,; wHH the sutiit rates 32 irt place upon heating shelves 3 3 withiri the X 
:cassette 1 0. .These :Figui«s: ill iistrate the close <gj^^iac{ between the; stored : : ; : : ; 
Mmicp nid ucto r substrates 32 w^hinthe ox^in^t^^ 1 6, ;W|th reference tp;nGS, ; ; ; ; 
I OA arid 1 08, a typkal heating cassette 10 comprises sldeWaBs 12 and 1 4,;arid a : ; 
bottom wail 16.; A lid I B is fastened to tho top pf the sidewails 1 2 linci; 14. ; ; ; ; 
Additional side walls 1 3 and 1 5 icIoM opposing ends of sidewalb 1 2 and: 14^;;;;; 
:SkieWali; i 3, ^adent sjrsteih charnbier 50. is fitted with a slit valve ;i: V through ; ; ; 
w^kh tlW siibfst^^ 3 2 nn be transferred Iiitb arid out of the cjuse^ Yp. i n X X 
the<ilr<>4^i<>h;}hidiciited bi|r;tiiearrew;MXv;v;;;v;;;;;v 
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Brief Siiminafy toxt -[BirtX '(4 j: • ^ ^ 

: In U.S.: .p»t. : u6s, !3;i.t,t jjx ami. y^cMMip :R'P?«**?«wi : • : : ■ 

j^iitdiiii ii^ dij<:losod:^ iiklividij»l5ubaltnsl(»sara^ Wtiilsiha 
romimn vacuum th» noted pitiftnits, ^^ In many ebatlngiystoinu 

Wtiich tthipioy a suhstrato transport systotn, tho yarf ous f ixod ami m^rin^^ 1*^*^' 
of thift iraniport syst*m f raquontty bftconio at iVast paitialiy coatod 
Ihcide'ntally aldrig with the iiibstrate. ?nw: flaUhg of depoiitcd 
tlWtninsjwrt jystoin^ especially from tho;!^ paiis,:leacis to the generation 
of jMiticulirtes whicii^ may ho', detrimiitat to the siibstratei.; Hflib leaids toitlw 
rie^ed for f queiit« iiiici soihetiniexekteml^; m !of t lie riMctd jiibd^riite 

tMmpprtjpjfisto 



DeUUed i>ei]cr1p«6hText -^t^^ 

; Thojift blades: 1 1 # ! 12 are; guided: for move menit up aiid dowh;in a vertical 
path jhterscctmg the conveyer system. I ;irt right angles^ The width of t>w- ; • 
biikJes 1 1 , -12 is less than that of the: b^ween the niaih: walks of the 

<xs^^i%'^s 2 which hoid the substratex. The blades :i:i, 1 2:are also thinnerthan 
th«^ i j^ssixlg hetwee n adjacent substrates retained In the jCsa^JS^StSiS. 2. 
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